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(57)Abstract: 

PURPOSE: To simplify a mechanism, to facilitate miniaturization, and 
to perform smooth and precise control of a flow rate. 
CONSTITUTION: A plurality of cylinders 12 are formed in a cylinder 



block 10 mounted on a rotary shaft 8 and a piston 16 is contained in 
each cylinder. The rotary shaft 8 is relatively rotated based on a 
valve plate member 26 and a swash plate 42 and during the relative 
rotation, a distance between the part, corresponding to each cylinder 
12, of the swash plate 42 and a cylinder 12 is changed in the axial 
direction of the cylinder. The piston 16 is energized toward the swash 
plate 42 through the force of a compression coil spring 18. A fluid 
suction opening 28 and a fluid delivery opening 30 are formed in the 
"valve plate member 26, and the cylinder 12 is communicated 
alternately with the fluid suction opening 28 and the fluid delivery 
.opening 30. The swash plate 42 is relatively rotatable based on the 




rotary shaft 8 and rotated by a swash plate rotation operating 
member 48. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** Sn0WS th e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more cylinders are formed in the cylinder block, and the piston is held in each interior 
of this cylinder. It has the cam plate made to rotate relatively to the aforementioned cylinder block, and a 
valve means. The cam side of the aforementioned cam plate is formed so that the distance between the 
portions and these cylinders corresponding to each aforementioned cylinder may change about the shaft 
orientations of this cylinder in the case of the aforementioned relative rotation. [ in the aforementioned 
cylinder block ], in the circumference of the center of rotation of the aforementioned relative rotation, 
two or more aforementioned cylinders turn to the direction of this center of rotation, and are arranged. It 
has an energization means to energize each aforementioned piston to the direction of the cam side of the 
aforementioned cam plate. The fluid inhalation path and the fluid **** path are formed in the 
aforementioned valve means, and this fluid inhalation path and the fluid **** path are arranged so that 
each aforementioned cylinder may be made open for free passage the aforementioned fluid inhalation 
path and a fluid **** path, and by turns on the occasion of the aforementioned relative rotation. The 
aforementioned cam plate is a cam plate type axial piston pump characterized by what it is attached so 
that it can rotate relatively to the aforementioned valve means around the center of rotation of the 
aforementioned relative rotation, and it has a rotation operation means to operate rotation of this cam 
plate for. 

[Claim 2] It is the cam plate type axial piston pump according to claim 1 which it has the axis of rotation 
in alignment with the center of rotation of the aforementioned relative rotation, this axis of rotation is 
attached to the aforementioned valve means and the aforementioned cam plate so that relative rotation 
may be possible, the aforementioned cylinder block is attached in the aforementioned axis of rotation, 
and is characterized by making the aforementioned cam plate into a relative rotatable to the 
aforementioned axis of rotation. 

[Claim 3] The aforementioned rotation operation means is a cam plate type axial piston pump according 
to claim 1 or 2 characterized by being a thing equipped with the worm which gears with the worm 
gearing formed in the periphery section of the aforementioned cam plate. 

[Claim 4] The cam plate type axial piston pump according to claim 1 to 3 characterized by rolling to 
these between each aforementioned piston and the cam side of the aforementioned cam plate, or the 
medium member of the shape of a globular form in which sliding rotation is possible intervening. 
[Claim 5] The aforementioned energization means is a cam plate type axial piston pump according to 
claim 1 to 4 characterized by being the compression spring arranged in each aforementioned cylinder. 
[Claim 6] In each of 2 pump sections the 1st pump section and the 2nd pump section — having - the 
[ these 1st pump section and ] - Two or more cylinders are formed in the cylinder block, and the piston 
is held in each interior of this cylinder. It has the cam plate made to rotate relatively to the 
aforementioned cylinder block, and a valve means. The cam side of the aforementioned cam plate is 
formed so that the distance between the portions and these cylinders corresponding to each 
aforementioned cylinder may change about the shaft orientations of this cylinder in the case of the 
aforementioned relative rotation. [ in the aforementioned cylinder block ], in the circumference of the 
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center of rotation of the aforementioned relative rotation, two or more aforementioned cylinders turn to 
the direction of this center of rotation, and are arranged. It has an energization means to energize each 
aforementioned piston to the direction of the cam side of the aforementioned cam plate. The center of 
rotation of the aforementioned relative rotation of 2 pump sections has agreed, the [ the aforementioned 
1st pump section and ] - It has the axis of rotation shared by 2 pump sections, this center of rotation - 
meeting -- the [ the aforementioned 1st pump section and ] - The valve means of the aforementioned 1st 
pump section and the valve means of the aforementioned 2nd pump section are shared, and the fluid 
inhalation path and the fluid regurgitation path are formed. This fluid inhalation path and the fluid 
regurgitation path are arranged so that each cylinder of 2 pump sections may be made open for free 
passage the aforementioned fluid inhalation path and a fluid regurgitation path, and by turns on the 
occasion of the aforementioned relative rotation, the [ the aforementioned 1st pump section and ] - 
Either [ at least ] the cam plate of the aforementioned 1st pump section or the cam plates of the 
aforementioned 2nd pump section are attached so that it can rotate relatively to the aforementioned 
valve means around the center of rotation of the aforementioned relative rotation. Have a rotation 
operation means to operate rotation of this cam plate, and to the cam plate of the aforementioned valve 
means and the aforementioned 1st pump section, and the cam plate of the aforementioned 2nd pump 
section, the aforementioned axis of rotation is attached so that relative rotation may be possible. The 
cylinder block of the aforementioned 1st pump section and the cylinder block of the aforementioned 2nd 
pump section are attached in the aforementioned axis of rotation. The cam plate attached so that it could 
rotate relatively to the aforementioned valve means around the center of rotation of the aforementioned 
relative rotation is a cam plate type axial piston pump characterized by what is considered as the relative 
rotatable to the aforementioned axis of rotation. 

[Claim 7] The aforementioned rotation operation means is a cam plate type axial piston pump according 
to claim 6 characterized by being a thing equipped with the worm which gears with the worm gearing 
formed in the periphery section of the aforementioned cam plate. 

[Claim 8] The cam plate type axial piston pump according to claim 6 or 7 characterized by rolling to 
these between each aforementioned piston and the cam side of the aforementioned cam plate, or the 
medium member of the shape of a globular form in which sliding rotation is possible intervening. 
[Claim 9] The aforementioned energization means is a cam plate type axial piston pump according to 
claim 6 to 8 characterized by being the compression spring arranged in each aforementioned cylinder. 
[Claim 10] Two or more cylinders are formed in the cylinder block, and the 1st piston and the 2nd 
piston are held in each interior of this cylinder. The 1st cam plate and the 2nd cam plate which are made 
to rotate relatively to the aforementioned cylinder block are arranged about the shaft orientations of the 
aforementioned cylinder at the both sides of the aforementioned cylinder block. Each cam side of the 1st 
cam plate of the above and the 2nd cam plate is formed so that the distance between the portions and 
these cylinders corresponding to each aforementioned cylinder may change about the shaft orientations 
of this cylinder in the case of the aforementioned relative rotation. [ in the aforementioned cylinder 
block ], in the circumference of the center of rotation of the aforementioned relative rotation, two or 
more aforementioned cylinders turn to the direction of this center of rotation, and are arranged. It has an 
energization means to energize the 1st piston of the above, and the 2nd piston to the direction of the cam 
side of the 1st cam plate of the above, and the cam side of the 2nd means of the above, respectively. It 
has the valve means you are made to rotate relatively to the aforementioned cylinder block. The fluid 
inhalation path and the fluid regurgitation path are formed in this valve means. This fluid inhalation path 
and the fluid regurgitation path are arranged so that it may be made open for free passage through a hole 
the aforementioned fluid inhalation path and a fluid regurgitation path, and by turns on the occasion of 
the aforementioned relative rotation, the fluid circulation to which the field between the 1st piston of the 
above of each aforementioned cylinder and the 2nd piston was formed in the aforementioned cylinder 
block - Either [ at least ] the 1st cam plate of the above or the 2nd cam plate is the cam plate type axial 
piston pump characterized by what it is attached so that it can rotate relatively to the aforementioned 
valve means around the center of rotation of the aforementioned relative rotation, and it has a rotation 
operation means to operate rotation of this cam plate for. 
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[Claim 1 1] Have the axis of rotation in alignment with the center of rotation of the aforementioned 
relative rotation, and to the aforementioned valve means, the 1st cam plate of the above, and the 2nd 
cam plate, this axis of rotation is attached so that relative rotation may be possible. The cam plate which 
the aforementioned cylinder block is attached in the aforementioned axis of rotation, and was attached 
so that it could rotate relatively to the aforementioned valve means around the center of rotation of the 
aforementioned relative rotation is a cam plate type axial piston pump according to claim 10 
characterized by considering as the relative rotatable to the aforementioned axis of rotation. 
[Claim 12] The aforementioned rotation operation means is a cam plate type axial piston pump 
according to claim 10 or 11 characterized by being a thing equipped with the worm which gears with the 
worm gearing formed in the periphery section of the aforementioned cam plate. 

[Claim 13] The cam plate type axial piston pump according to claim 10 to 12 characterized by rolling to 
these between each aforementioned piston and the cam side of the aforementioned cam plate, or the 
medium member of the shape of a globular form in which sliding rotation is possible intervening. 
[Claim 14] The aforementioned energization means is a cam plate type axial piston pump according to 
claim 10 to 13 characterized by being the compression spring arranged between the 1st piston of the 
above, and the 2nd piston in each aforementioned cylinder. 

[Claim 15] The swash-plate-type piston motor characterized by having removed the aforementioned 
energization means of the composition of the cam plate type axial piston pump of a publication to the 
aforementioned claims 1-4, 6-8, or 10-13, and making a fluid supply path and nothing another side with 
a fluid eccrisis path for either the aforementioned fluid inhalation path or the fluid regurgitation paths. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the cam plate type axial piston pump and swash-plate- 
type piston motor which used the cam plate as a cam member. Especially this invention relates to the 
piston motor in which the cam plate type axial piston pump and revolving speed control in which control 
of flow is possible are possible. 
[0002] 

[Description of the Prior Art] In a cam plate type axial piston pump, the cylinder block and the cam plate 
have been arranged possible [ relative rotation ] about a center-of-rotation shaft, the cam side which 
inclined to the cam plate to the field which intersects perpendicularly with the above-mentioned relative 
axis of rotation was formed, both-way movement of the piston which was held in the cylinder in a 
cylinder block by the above-mentioned relative rotation, and was energized to the swash-plate-cam side 
was carried out within the cylinder, and the pump action is realized. 

[0003] Control of flow can be performed by changing the degree of angle of inclination of the cam plate 
to the above-mentioned relative axis of rotation. However, in order to change the angle of this cam plate 
itself, it is required to support this cam plate free [ rotation ] around the rotation shaft which intersects 
perpendicularly for example, with the above-mentioned relative axis of rotation, and it needs the special 
rotation shaft for it. 

[0004] Therefore, the cam plate type axial piston pump of the method which the degree of angle of 
inclination of a cam plate is changed, and performs control of flow had become the obstacle of a 
miniaturization while the mechanism became complicated. 

[0005] Not only the above-mentioned cam plate type axial piston pump but in case the above problems 
control a rotational frequency in a swash-plate-type piston motor with the same basic composition, they 
exist similarly. 

[0006] Then, this invention aims at offering the cam plate type axial piston pump which can realize 
control of flow and revolving speed control by the easy mechanism, and a swash-plate-type piston 
motor. 

[0007] Furthermore, control of flow and revolving speed control are possible, and this invention aims at 
a miniaturization offering an easy cam plate type axial piston pump and a swash-plate-type piston motor. 

[0008] Furthermore, this invention aims at offering the cam plate type axial piston pump and swash- 
plate-type piston motor which can perform control of flow and revolving speed control smoothly and 
precisely. 
[0009] 

[Means for Solving the Problem] According to this invention, two or more cylinders are formed in the 
cylinder block as what attains the above-mentioned purpose. The piston is held in each interior of this 
cylinder, and it has the cam plate made to rotate relatively to the aforementioned cylinder block, and a 
valve means. The cam side of the aforementioned cam plate is formed so that the distance between the 
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portions and these cylinders corresponding to each aforementioned cylinder may change about the shaft 
orientations of this cylinder in the case of the aforementioned relative rotation. [ in the aforementioned 
cylinder block ], in the circumference of the center of rotation of the aforementioned relative rotation, 
two or more aforementioned cylinders turn to the direction of this center of rotation, and are arranged. It 
has an energization means to energize each aforementioned piston to the direction of the cam side of the 
aforementioned cam plate. The fluid inhalation path and the fluid regurgitation path are formed in the 
aforementioned valve means, and this fluid inhalation path and the fluid regurgitation path are arranged 
so that each aforementioned cylinder may be made open for free passage the aforementioned fluid 
inhalation path and a fluid regurgitation path, and by turns on the occasion of the aforementioned 
relative rotation. The aforementioned cam plate is attached so that it can rotate relatively to the 
aforementioned valve means around the center of rotation of the aforementioned relative rotation, and 
cam-plate-type-axial-piston-pump ** characterized by what it has a rotation operation means to operate 
rotation of this cam plate for is offered. 

[0010] According to one mode of this invention, it has the axis of rotation in alignment with the center 
of rotation of the aforementioned relative rotation, to the aforementioned valve means and the 
aforementioned cam plate, this axis of rotation is attached so that relative rotation may be possible, and 
the aforementioned cylinder block is attached in the aforementioned axis of rotation, and let the 
aforementioned cam plate be a relative rotatable to the aforementioned axis of rotation. According to 
one mode of this invention, the aforementioned energization means is a compression spring arranged in 
each aforementioned cylinder. 

[0011] In each of 2 pump sections moreover — as what attains the above-mentioned purpose according 
to this invention - the 1st pump section and the 2nd pump section - having - the [ these 1st pump 
section and ] — Two or more cylinders are formed in the cylinder block, and the piston is held in each 
interior of this cylinder. It has the cam plate made to rotate relatively to the aforementioned cylinder 
block, and a valve means. The cam side of the aforementioned cam plate is formed so that the distance 
between the portions and these cylinders corresponding to each aforementioned cylinder may change 
about the shaft orientations of this cylinder in the case of the aforementioned relative rotation. [ in the 
aforementioned cylinder block ], in the circumference of the center of rotation of the aforementioned 
relative rotation, two or more aforementioned cylinders turn to the direction of this center of rotation, 
and are arranged. It has an energization means to energize each aforementioned piston to the direction of 
the cam side of the aforementioned cam plate. The center of rotation of the aforementioned relative 
rotation of 2 pump sections has agreed, the [ the aforementioned 1st pump section and ] ~ It has the axis 
of rotation shared by 2 pump sections, this center of rotation - meeting the [ the aforementioned 1st 
pump section and ] - The valve means of the aforementioned 1st pump section and the valve means of 
the aforementioned 2nd pump section are shared, and the fluid inhalation path and the fluid **** path 
are formed. This fluid inhalation path and the fluid **** path are arranged so that each cylinder of 2 
pump sections may be made open for free passage the aforementioned fluid inhalation path and a fluid 
**** path, and by turns on the occasion of the aforementioned relative rotation, the [ the aforementioned 
1st pump section and ] - Either [ at least ] the cam plate of the aforementioned 1st pump section or the 
cam plates of the aforementioned 2nd pump section are attached so that it can rotate relatively to the 
aforementioned valve means around the center of rotation of the aforementioned relative rotation. Have 
a rotation operation means to operate rotation of this cam plate, and to the cam plate of the 
aforementioned valve means and the aforementioned 1st pump section, and the cam plate of the 
aforementioned 2nd pump section, the aforementioned axis of rotation is attached so that relative 
rotation may be possible. The cylinder block of the aforementioned 1st pump section and the cylinder 
block of the aforementioned 2nd pump section are attached in the aforementioned axis of rotation. Cam- 
plate-type-axial-piston-pump ** characterized by what the cam plate attached so that it could rotate 
relatively to the aforementioned valve means around the center of rotation of the aforementioned relative 
rotation is made into the relative rotatable for to the aforementioned axis of rotation is offered. 
[0012] According to one mode of this invention, the aforementioned energization means is a 
compression spring arranged in each aforementioned cylinder. 
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[0013] Furthermore, according to this invention, two or more cylinders are formed in the cylinder block 
as what attains the above-mentioned purpose. The 1st piston and the 2nd piston are held in each interior 
of this cylinder. The 1st cam plate and the 2nd cam plate which are made to rotate relatively to the 
aforementioned cylinder block are arranged about the shaft orientations of the aforementioned cylinder 
at the both sides of the aforementioned cylinder block. Each cam side of the 1st cam plate of the above 
and the 2nd cam plate is formed so that the distance between the portions and these cylinders 
corresponding to each aforementioned cylinder may change about the shaft orientations of this cylinder 
in the case of the aforementioned relative rotation. [ in the aforementioned cylinder block ], in the 
circumference of the center of rotation of the aforementioned relative rotation, two or more 
aforementioned cylinders turn to the direction of this center of rotation, and are arranged. It has an 
energization means to energize the 1st piston of the above, and the 2nd piston to the direction of the cam 
side of the 1st cam plate of the above, and the cam side of the 2nd means of the above, respectively. It 
has the valve means you are made to rotate relatively to the aforementioned cylinder block. The fluid 
inhalation path and the fluid regurgitation path are formed in this valve means. This fluid inhalation path 
and the fluid regurgitation path are arranged so that it may be made open for free passage through a hole 
the aforementioned fluid inhalation path and a fluid regurgitation path, and by turns on the occasion of 
the aforementioned relative rotation, the fluid circulation to which the field between the 1st piston of the 
above of each aforementioned cylinder and the 2nd piston was formed in the aforementioned cylinder 
block Either [ at least ] the 1st cam plate of the above or the 2nd cam plate is attached so that it can 
rotate relatively to the aforementioned valve means around the center of rotation of the aforementioned 
relative rotation, and cam-plate-type-axial-piston-pump ** characterized by what it has a rotation 
operation means to operate rotation of this cam plate for is offered. 

[0014] It has the axis of rotation in alignment with the center of rotation of the aforementioned relative 
rotation, to the aforementioned valve means, the 1st cam plate of the above, and the 2nd cam plate, this 
axis of rotation is attached so that relative rotation may be possible, and the aforementioned cylinder 
block is attached in the aforementioned axis of rotation, and, according to one mode of this invention, let 
the cam plate attached so that it might rotate relatively to the aforementioned valve means at the 
surroundings of the center of rotation of the aforementioned relative rotation be a relative rotatable to the 
aforementioned axis of rotation. According to one mode of this invention, the aforementioned 
energization means is a compression spring arranged between the 1st piston of the above, and the 2nd 
piston in each aforementioned cylinder. 

[0015] According to one mode of the above this inventions, the aforementioned rotation operation 
means is equipped with the worm which gears with the worm gearing formed in the periphery section of 
the aforementioned cam plate. According to one mode of this invention, between each aforementioned 
piston and the cam side of the aforementioned cam plate, it rolls to these, or the medium member of the 
shape of a globular form in which sliding rotation is possible intervenes. 

[0016] Furthermore, according to this invention, swash-plate-type piston-motor ** characterized by 
having removed the aforementioned energization means of the composition of the cam plate type axial 
piston pump like the above as what attains the above-mentioned purpose, and making a fluid supply path 
and nothing another side with a fluid eccrisis path for either the aforementioned fluid inhalation path or 
the fluid regurgitation paths is offered. 
[0017] 

[Example] Hereafter, the concrete example of this invention is explained, referring to a drawing. 
[0018] Drawing 1 is the decomposition perspective diagram showing the 1st example of the cam plate 
type axial piston pump by this invention, and drawing 2 , drawing 3 , and drawing 4 are the cross 
sections of the assembly state. 

[0019] In these drawings, 2 is the casing fuselage section, 4 and 6 are the casing lid sections, it is 
combined with a bolt, it is unified and these constitute casing. In casing, the cavity of the shape of a 
cylindrical shape of the symmetry of revolution centering on the direction of X-Y is formed. In this 
cavity, the axis of rotation 8 of the direction of X-Y is arranged. This axis of rotation 8 is supported so 
that it can rotate by the casing lid sections 4 and 6 through bearing, and the edge by the side of the 
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direction of X has extended out of casing. This axis of rotation 8 has spline 8A in the portion in casing. 
In addition, in the following explanation, unless shaft orientations, the direction of a path, and a hoop 
direction have directions especially, all shall point out the direction about the axis of rotation 8. 
[0020] In the above-mentioned casing cavity, the cylinder block 10 of an annulus ring configuration is 
arranged. This cylinder block 10 has spline 8A of the above-mentioned axis of rotation 8, and ******** 
spline hole 10A in the center section. Seven cylinders 12 are formed in the cylinder block 10 in parallel 
along the direction of the center of rotation of the axis of rotation 8. These cylinders are equally 
arranged about the hoop direction of the axis of rotation 8. Opening of these cylinders 12 is carried out 
in the end face by the side of the direction of X of a cylinder block 10, respectively, moreover — the end 
face by the side of the direction of Y of a cylinder block 10 — each cylinder 12 and free passage **** 
fluid circulation — the hole 14 is formed The piston 16 is held in each cylinder 12. Each piston 16 is 
energized in the direction of X by the compression spring 18 held in the cylinder 12. The spherical- 
surface seat is formed in the end face by the side of the direction of X of a piston 16, and it holds in this 
spherical-surface seat so that sliding rotation of sphere 20 may be possible. Penetration formation of the 
fluid circulation stoma 22 of shaft orientations is carried out through the pars basilaris ossis occipitalis 
of the above-mentioned spherical-surface seat at the piston 16. 

[0021] The casing lid section 6 also has a function as a valve means. Namely, the portion by the side of 
the direction of X of the casing lid section 6 is formed as valve Itabe material 26. The field by the side of 
the direction of X of this valve Itabe material 26 is made into the sliding contact surface with the end 
face by the side of the direction of Y of a cylinder block 10. here — the above-mentioned fluid 
circulation — the fluid inhalation opening 28 and the fluid regurgitation opening 30 which were formed 
in the hoop direction in the shape of a slot over about a semicircle in the direction position of a path 
corresponding to a hole 14, respectively are prepared These fluid inhalation opening 28 and the fluid 
regurgitation opening 30 form the fluid inhalation path and the fluid regurgitation path. The fluid suction 
pipe 32 and the fluid discharge tube 34 are combined with the casing lid section 6, and these fluid 
suction pipe 32 and the fluid discharge tube 34 are open for free passage with the above-mentioned fluid 
inhalation opening 28 and the fluid regurgitation opening 30, respectively, therefore - if a cylinder 
block 10 rotates around the axis of rotation 8 — each cylinder 12 and free passage **** fluid circulation 
- a hole 14 runs by maintaining a free passage state by turns one by one to the above-mentioned fluid 
inhalation opening 28 and the fluid regurgitation opening 30 In the direction position of a path 
equivalent to the above-mentioned fluid inhalation opening 28 and the fluid regurgitation opening 30, 
pinholes 36 and 38 are formed among these openings, and the distribution channel currently formed in 
these pinholes by standing in a row is prolonged to the bearing section for support of the axis of rotation 
8. 

[0022] In the casing cavity, the strange cam plate (cam member) 42 with the good degree of angle of 
inclination is arranged. This cam plate 42 is supported so that it can rotate by the axis of rotation 8 
through bearing. The field by the side of the direction of Y is set to cam side 42A, and, as for the cam 
plate 42, the worm gearing 44 is formed in the peripheral face more than over the semicircle at the hoop 
direction. This worm gearing has geared with the worm 46, and this worm is attached in the rotation 
operating member 48 inserted by penetrating the casing fuselage section 2 from the outside of casing. 
This rotation operating member 48 can rotate a cam plate 42 around the axis of rotation 8 by being 
supported so that it can rotate to the casing fuselage section 2, therefore rotating it. 
[0023] in addition, the sphere held in the spherical-surface seat of the piston 22 energized by above- 
mentioned swash-plate-cam side 42A in the direction of X by the above-mentioned compression spring 
18-20 rolls and it is made to contact so that it may be possible 

[0024] In the axis of rotation 8 and a cylinder block 10, the clockwise rotation in drawing 4 carries out 
drive rotation (however, the cylinder block 10 has not appeared in drawing 4 ). Ml each cylinder 12 is 
indicated to be in drawing 4 when it is in hoop-direction angle within the limits, a piston 16 and sphere 
20 push in the direction of X according to the extension force of the coil spring 18 in a cylinder 12 - 
having - a sphere -- a piston 16 and sphere 20 move in the direction of X, maintaining the contact state 
of 20 and swash-plate-cam side 42A and one of the cylinders 12 - fluid circulation - while it is open for 
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free passage with the fluid inhalation opening 28 through a hole 14, a fluid (for example, oil) is inhaled 
into a cylinder 12 through the fluid inhalation opening 28 from the fluid suction pipe 32 (namely, when 
it is in angle within the limits of Nl shown in drawing 4 ) M2 [ moreover, ] each cylinder 12 is indicated 
to be in drawing 4 the time of being in hoop-direction angle within the limits — a sphere -- while 
maintaining the contact state of 20 and swash-plate-cam side 42A — swash-plate-cam side 42A - a 
sphere - 20 and a piston 16 resist the extension force of the coil spring 18 in a cylinder 12, are pushed in 
the direction of Y, and move and one of the cylinders 12 - fluid circulation — while it is open for free 
passage with the fluid **** opening 30 through a hole 14, a fluid is breathed out through the fluid **** 
opening 30 to the fluid discharge tube 34 (namely, when it is in angle within the limits of N2 shown in 
drawing 4 ) Suppose that it is the time of a cam plate 42 being in such a hoop-direction angle-of-rotation 
position hoop-direction angle-of-rotation =0 degree of a cam plate 42. 

[0025] That is, it is Ml bordering on m. In a side, a fluid is inhaled from the fluid inhalation opening 28 
to a cylinder 12, and it is M2. In a side, a fluid is breathed out from a cylinder 12 to the fluid 
regurgitation opening 30. This m is made the dead point boundary angular position. 
[0026] Drawing 5 is explanatory drawing showing the change of pump operation at the time of changing 
the hoop-direction angle of rotation theta of a cam plate 42. Drawing 5 (a) is drawing showing how to 
take the hoop-direction angle of rotation theta of a cam plate 42, and makes the angle at the time of 
making it rotate to the circumference of the half clock in drawing 3 the hoop-direction angle of rotation 
theta by operation using the rotation operating member 48 from the state of the 0 degree of the above- 
mentioned hoop-direction angle of rotation. The distance between swash-plate-cam side 42A in the 
hoop-direction angular position of a cylinder 12 changes gradually with the increase in the hoop- 
direction angle of rotation theta. For this reason, the above-mentioned dead point boundary angular 
position m becomes a clockwise rotation in drawing 4 with the position of which angle theta rotation 
was done. 

[0027] For example, when the fluid regurgitation is made from a cylinder 12 when an angle theta is 45 
degrees, the dead point boundary angular position becomes like m', therefore each cylinder 12 is in the 
position of the direction of a counterclockwise rotation from m' in drawing 4 to the fluid inhalation 
opening 28, and each cylinder 12 is in the position of the direction of a clockwise rotation in drawing 4 
from m f , fluid inhalation is made to a cylinder 12. Therefore, the fluid of the amount equivalent to the 
difference of the amount of fluid inhalation from the fluid inhalation opening 28 to a cylinder 12 and the 
fluid discharge quantity from the cylinder 12 to the fluid inhalation opening 28 will be inhaled from the 
fluid suction pipe 32 to the fluid inhalation opening 28. When similarly fluid inhalation is made to a 
cylinder 12 when each cylinder 12 is in the position of the direction of a counterclockwise rotation from 
m' in drawing 4 to the fluid regurgitation opening 30, and each cylinder 12 is in the position of the 
direction of a clockwise rotation in drawing 4 from m\ the fluid regurgitation is made from a cylinder 
12. Therefore, the fluid of the amount equivalent to the difference of the fluid discharge quantity from 
the cylinder 12 to the fluid regurgitation opening 30 and the amount of fluid inhalation from the fluid 
regurgitation opening 30 to a cylinder 12 will be breathed out from the fluid discharge tube 34 to the 
fluid regurgitation opening 30. 

[0028] Since the amount of fluid inhalation from the fluid inhalation opening 28 to a cylinder 12 and the 
fluid discharge quantity from the cylinder 12 to the fluid inhalation opening 28 become equal in this way 
when an angle theta is 90 degrees, the fluid inflow to the fluid inhalation opening 28 from the fluid 
suction pipe 32 is lost. Since the amount of fluid inhalation from the fluid regurgitation opening 30 to a 
cylinder 12 and the fluid discharge quantity from the cylinder 12 to the fluid regurgitation opening 30 
become equal, the fluid regurgitation from the fluid regurgitation opening 30 to the fluid discharge tube 
34 is also lost. 

[0029] An operation with the fluid suction pipe 32 and the fluid discharge tube 34 reverses [ an angle 
theta ] before 180 degrees exceeding 90 degrees, a fluid is breathed out to the fluid suction pipe 32, and 
a fluid is inhaled from the fluid discharge tube 34. 

[0030] Drawing 5 (b) shows the outline of the relation between an angle theta and the amount of fluid 
circulation. Curve CI The amount of fluid inhalation from the fluid suction pipe 32 is shown (+ shows 
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inhalation and - shows the regurgitation), and it is a curve C2. The fluid discharge quantity to the fluid 
discharge tube 34 is shown (- shows the regurgitation and + shows an inflow). 

[0031] In addition, by explanation of the more than related with drawing 5 , infinitely, a near number of 
cylinders 12 made the model in the hoop direction per gestalt of the limit infinitely arranged at the small 
interval, and explained to it. 

[0032] In this example, since a fluid is supplied into a spherical-surface seat through the circulation 
stoma 22, the lubrication action between sphere 20 is performed good as this spherical-surface seat. 
Moreover, the hoop-direction angle range in which each cylinder 12 stops opening any of the fluid 
inhalation opening 28 and the fluid regurgitation opening 30 for free passage existed, and although there 
is discontinuous fear of operation by the fluid regurgitation from a cylinder 12 being blocked especially 
in these angle ranges, the discharge-flow object from a cylinder 12 is received in above-mentioned angle 
within the limits by forming pinholes 36 and 38 in the above-mentioned example. Thereby, the 
lubrication of bearing is also realizable while being able to make pump operation perform continuously 
and smoothly. 

[0033] As mentioned above, in this example, to the axis of rotation 8 of a cylinder block's 10 rotation 
sake, it can attach so that rotation and rotation of a cam plate 42 may be possible, and the amount of 
fluid circulation (discharge quantity) can be controlled by setting up suitably the surrounding hoop- 
direction rotation position of the axis of rotation 8 of this cam plate easily and correctly. Especially, in 
this example, since the change of the amount of circulation to an angle of rotation theta is small in 
theta= 0-degree near, there is the special feature that the amount of circulation is precisely [ smoothly 
and ] controllable near the amount of the maximum circulation. Moreover, in this example, since the 
cam plate 42 is attached in the axis of rotation 8 possible [ rotation ], it is not necessary to establish a 
special rotation shaft, and there are few necessary members, it ends, a mechanism is easy, and a 
miniaturization is easy. 

[0034] moreover ~ above - this example - setting - between each piston 16 and swash-plate-cam side 
42A - a sphere, since 20 is arranged Even if the direction of the force which sphere 20 receives from 
cam side 42A differs from the direction of a cylinder 12 and a piston 16 strictly Since only the force of 
the direction of a cylinder 12 and a piston 16 is applied to the piston 16 which is carrying out field 
contact with the cylinder 12 from sphere 20 As for this thing, a parenchyma top does not have a lateral 
pressure to a cylinder 12 as the length of a piston 16 is short. Therefore, that it is hard to generate the 
fluid leakage by which wear of a cylinder and a piston passes along between a cylinder-piston few, 
pump efficiency is maintained highly, and has little oscillating generating, and the operation effect that it 
can moreover miniaturize is acquired. 

[0035] Drawing 6 and drawing 7 are the decomposition perspective diagrams showing the 2nd example 
of the cam plate type axial piston pump by this invention, and drawing 8 , drawing 9 , and drawing 10 
are the cross sections of the assembly state. In these drawings, the same sign is given to the member 
which has the same function also in above-mentioned drawing 1 - drawing 5 . In addition, drawing 7 
constitutes a part of drawing 6 (P-Q portion). 

[0036] In this example, it sets in a casing cavity, and is the 1st pump section SI by the side of the 
direction of X. The 2nd pump section S2 by the side of the direction of Y Two functional divisions are 
arranged. The 1st pump section SI It has the same composition as the functional division of the 1st 
example of the above. Moreover, the 2nd pump section S2 The point that the cam plate is being fixed to 
casing is removed, and it is the 1st pump section SI. It has the same composition, namely, the 2nd pump 
section S2 the cylinder block 1 1 which can be set, spline hole 1 1 A, a cylinder 13, and fluid circulation - 
a hole 15, a piston 17, a compression spring 19, and a sphere — 21, a cam plate 43, and cam side 43A - 
respectively - the 1st pump section SI the cylinder block 10 which can be set, spline hole 10A, a 
cylinder 12, and fluid circulation — a hole 14, a piston 16, a compression spring 18, and a However, the 
2nd pump section S2 The cam plate 43 is being fixed to the casing lid section 6. 
[0037] And the 1st pump section SI The 2nd pump section S2 The valve Itabe material 27 currently 
shared in the two pump sections is fixed and arranged to the casing fuselage section 2 at the boundary 
section, this ports plate - let the field by the side of the direction of X of a member 27, and the field by 
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the side of the direction of Y be an end face by the side of the direction of Y of a cylinder block 10, and 
the sliding contact surface with the end face by the side of the direction of X of a cylinder block 11, 
respectively - having --****- here the above-mentioned fluid circulation - the fluid inhalation 
opening 28 and the fluid regurgitation opening 30 which were formed in the hoop direction in the shape 
of a slot over about a semicircle in the direction position of a path corresponding to These fluid 
inhalation opening 28 and the fluid regurgitation opening 30 are penetrated in the XY direction. And the 
casing fuselage section 2 and the valve Itabe material 27 are penetrated in the AB direction, and the fluid 
suction pipe 32 and the fluid discharge tube 34 are connected to these inhalation opening and 
regurgitation opening, respectively. In the direction position of a path equivalent to the above-mentioned 
fluid inhalation opening 28 and the fluid regurgitation opening 30, pinholes 36 and 38 are formed among 
these openings, and the distribution channel currently formed in these pinholes by standing in a row is 
prolonged to opening of the penetration **** XY direction of the axis of rotation 8. 
[0038] The axis of rotation 8 is the 1st pump section SI. The 2nd pump section S2 It is used in common, 
and the above-mentioned cylinder blocks 10 and 1 1 are attached in the axis of rotation 8 so that the 
cylinders 12 and 13 of five each which was formed in cylinder blocks 10 and 11 may be located 
corresponding to the XY direction. Therefore, the corresponding cylinders 12 and 13 are simultaneously 
open for free passage with the fluid inhalation opening 28 and the fluid regurgitation opening 30 with 
rotation of the axis of rotation 8. 

[0039] The 1st pump section SI As how to take the hoop-direction angle of rotation theta of a cam plate 
42, it is the 2nd pump section S2 as cam side 42A is shown in drawing 8 . When the time of being in 
cam side 43A of the fixed cam plate 43 and symmetrical arrangement is made into 0 degree, the relation 
between change of the hoop-direction angle of rotation theta and change of pump operation comes to be 
shown in drawing 1 1 . Curve CI The amount of fluid inhalation from the fluid suction pipe 32 is shown 
(+ shows inhalation and - shows the regurgitation), and it is a curve C2. The fluid discharge quantity to 
the fluid discharge tube 34 is shown (- shows the regurgitation and + shows an inflow). When an angle 
theta becomes 180 degrees, it is the 1st pump section SI. Swash-plate-cam side 42A and the 2nd pump 
section S2 Even if an interval with swash-plate-cam side 43A becomes fixed in all hoop-direction 
angles, therefore the axis of rotation 8 and a cylinder block rotate Since the interval of the corresponding 
pistons 16 and 17 will not change, the fluid regurgitation to the fluid inhalation and the fluid 
regurgitation opening 30 from cylinders 12 and 13 from the fluid inhalation opening 28 to cylinders 12 
and 13 is lost. The fluid inflow to the fluid inhalation opening 28 from the fluid suction pipe 32 and the 
fluid regurgitation from the fluid regurgitation opening 30 to the fluid discharge tube 34 are lost. 
[0040] In addition, by drawing 11 , infinitely, a near number of cylinders 12 made the model in the hoop 
direction per gestalt of the limit infinitely arranged at the small interval, and explained to it. 
[0041] Also in this example, the same operation effect as the 1st example of the above is attained. A 
fluid can be inhaled from the fluid suction pipe 32, and a fluid can be made to breathe out from the fluid 
discharge tube 34 in this example in the range whose angle theta is 0 degree - 180 degrees. Moreover, in 
the case of this example, the flow rate of the double precision of the 1st example of the above is 
obtained. In addition, it sets in the example of **** 2 and is the above-mentioned 2nd pump section S2. 
It is the 1st pump section SI about a cam plate 43. It can also consider as what can rotate like a cam 
plate 42. 

[0042] Drawing 12 and drawing 13 are the decomposition perspective diagrams showing the 3rd 
example of the cam plate type axial piston pump by this invention, and drawing 14 and drawing 15 are 
the cross sections of the assembly state. In these drawings, the same sign is given to the same member 
also in above-mentioned drawing 1 - drawing 1 1 . In addition, drawing 13 constitutes a part of drawing 
12 (P-Q portion). 

[0043] In this example, the valve Itabe material 27 used in the 2nd example of the above is removed, 
and the common unification of the compression spring in the cylinder corresponding to [ in this cylinder 
block ] two cylinder block rows and this cylinder is carried out instead of. That is, the 1st and 2nd 
pistons 16 and 17 were held in each one cylinder 12 of a cylinder block 10, and one compression spring 
18 is arranged to the field in a cylinder between the pistons which these-correspond. And the fluid 
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inhalation slot 29 and the fluid regurgitation slot 31 as a substitute of fluid inhalation opening used in 
the 2nd example of the above and fluid regurgitation opening are formed in the inside of the casing 
fuselage section 2 over about a semicircle at a hoop direction, respectively, the shaft-orientations 
position corresponding to these — setting — a cylinder block 10 the 1st of each cylinder and the 2nd 
piston 16, the field between 17, and free passage **** fluid circulation the hole 15 is formed And the 
casing fuselage section 2 is penetrated in the above-mentioned fluid inhalation slot 29 and the fluid 
regurgitation slot 31, and the fluid suction pipe 32 and the fluid discharge tube 34 are connected to them, 
respectively. 

[0044] Also in this example, the same operation effect as the 2nd example of the above is attained. 
Furthermore, at this example, since a ports-plate member is omitted and the valve means is formed in 
the casing fuselage section 2, there are few part mark. 

[0045] As mentioned above, although the example of the ** piston pump which carries out drive 
rotation of the axis of rotation 8, inhales a fluid from the fluid suction pipe 32, and breathes out a fluid 
from the fluid discharge tube 34 was explained, the piston motor made to rotate the axis of rotation 8 as 
an output shaft can be constituted by removing the energization means slack compression spring for the 
piston energization in these piston pumps, and introducing a high-pressure fluid from either the fluid 
suction pipe 32 or the fluid discharge tubes 34, and discharging a fluid from another side. In such a 
piston motor, the same operation effect as what transposed the control of flow in the operation effect 
explained per each example of the above-mentioned piston pump to revolving speed control is acquired. 
[0046] 

[Effect of the Invention] As mentioned above, since according to the cam plate type axial piston pump 
and swash-plate-type piston motor of this invention it attached so that the above-mentioned cam plate 
could be relatively rotated to the above-mentioned valve means around the center of rotation of relative 
rotation with a cylinder block, a cam plate, and a valve means, and it has the rotation operation means 
for the above-mentioned cam plate, a flow rate or a rotational frequency is correctly [ easily and ] 
controllable by rotating the above-mentioned cam plate and adjusting the hoop-direction angular 
position. 

[0047] Especially, according to this invention, the amount of fluid circulation is precisely [ smoothly 
and ] controllable near the amount of maximum-flow object circulation. 

[0048] Moreover, according to this invention, by attaching a cam plate in the axis of rotation possible 
[ rotation ], it is not necessary to establish a special rotation shaft, and there are few necessary members, 
it ends, a mechanism is easy, and a miniaturization is easy. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the cam plate type axial piston pump and swash-plate- 
type piston motor which used the cam plate as a cam member. Especially this invention relates to the 
piston motor in which the cam plate type axial piston pump and revolving speed control in which control 
of flow is possible are possible. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, since according to the cam plate type axial piston pump 
and swash-plate-type piston motor of this invention it attached so that the above-mentioned cam plate 
could be relatively rotated to the above-mentioned valve means around the center of rotation of relative 
rotation with a cylinder block, a cam plate, and a valve means, and it has the rotation operation means 
for the above-mentioned cam plate, a flow rate or a rotational frequency is correctly [ easily and ] 
controllable by rotating the above-mentioned cam plate and adjusting the hoop-direction angular 
position. 

[0047] Especially, according to this invention, the amount of fluid circulation is precisely [ smoothly 
and ] controllable near the amount of maximum-flow object circulation. 

[0048] Moreover, according to this invention, by attaching a cam plate in the axis of rotation possible 
[ rotation ], it is not necessary to establish a special rotation shaft, and there are few necessary members, 
it ends, a mechanism is easy, and a miniaturization is easy. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] In a cam plate type axial piston pump, the cylinder block and the cam plate 
have been arranged possible [ relative rotation ] about a center-of -rotation shaft, the cam side which 
inclined to the cam plate to the field which intersects perpendicularly with the above-mentioned relative 
axis of rotation was formed, both-way movement of the piston which was held in the cylinder in a 
cylinder block by the above-mentioned relative rotation, and was energized to the swash-plate-cam side 
was carried out within the cylinder, and the pump action is realized. 

[0003] Control of flow can be performed by changing the degree of angle of inclination of the cam plate 
to the above-mentioned relative axis of rotation. However, in order to change the angle of this cam plate 
itself, it is required to support this cam plate free [ rotation ] around the rotation shaft which intersects 
perpendicularly for example, with the above-mentioned relative axis of rotation, and it needs the special 
rotation shaft for it. 

[0004] Therefore, the cam plate type axial piston pump of the method which the degree of angle of 
inclination of a cam plate is changed, and performs control of flow had become the obstacle of a 
miniaturization while the mechanism became complicated. 

[0005] Not only the above-mentioned cam plate type axial piston pump but in case the above problems 
control a rotational frequency in a swash-plate-type piston motor with the same basic composition, they 
exist similarly. 

[0006] Then, this invention aims at offering the cam plate type axial piston pump which can realize 
control of flow and revolving speed control by the easy mechanism, and a swash-plate-type piston 
motor. 

[0007] Furthermore, control of flow and revolving speed control are possible, and this invention aims at 
a miniaturization offering an easy cam plate type axial piston pump and a swash-plate-type piston motor. 

[0008] Furthermore, this invention aims at offering the cam plate type axial piston pump and swash- 
plate-type piston motor which can perform control of flow and revolving speed control smoothly and 
precisely. 
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MEANS 



[Means for Solving the Problem] According to this invention, two or more cylinders are formed in the 
cylinder block as what attains the above-mentioned purpose. The piston is held in each interior of this 
cylinder, and it has the cam plate made to rotate relatively to the aforementioned cylinder block, and a 
valve means. The cam side of the aforementioned cam plate is formed so that the distance between the 
portions and these cylinders corresponding to each aforementioned cylinder may change about the shaft 
orientations of this cylinder in the case of the aforementioned relative rotation. [ in the aforementioned 
cylinder block ], in the circumference of the center of rotation of the aforementioned relative rotation, 
two or more aforementioned cylinders turn to the direction of this center of rotation, and are arranged. It 
has an energization means to energize each aforementioned piston to the direction of the cam side of the 
aforementioned cam plate. The fluid inhalation path and the fluid regurgitation path are formed in the 
aforementioned valve means, and this fluid inhalation path and the fluid regurgitation path are arranged 
so that each aforementioned cylinder may be made open for free passage the aforementioned fluid 
inhalation path and a fluid regurgitation path, and by turns on the occasion of the aforementioned 
relative rotation. The aforementioned cam plate is attached so that it can rotate relatively to the 
aforementioned valve means around the center of rotation of the aforementioned relative rotation, and 
cam-plate-type-axial-piston-pump ** characterized by what it has a rotation operation means to operate 
rotation of this cam plate for is offered. 

[0010] According to one mode of this invention, it has the axis of rotation in alignment with the center 
of rotation of the aforementioned relative rotation, to the aforementioned valve means and the 
aforementioned cam plate, this axis of rotation is attached so that relative rotation may be possible, and 
the aforementioned cylinder block is attached in the aforementioned axis of rotation, and let the 
aforementioned cam plate be a relative rotatable to the aforementioned axis of rotation. According to 
one mode of this invention, the aforementioned energization means is a compression spring arranged in 
each aforementioned cylinder. 
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EXAMPLE 



[Example] Hereafter, the concrete example of this invention is explained, referring to a drawing. 
[0018] Drawing 1 is the decomposition perspective diagram showing the 1st example of the cam plate 
type axial piston pump by this invention, and drawing 2 , drawing 3 , and drawing 4 are the cross 
sections of the assembly state. 

[0019] In these drawings, 2 is the casing fuselage section, 4 and 6 are the casing lid sections, it is 
combined with a bolt, it is unified and these constitute casing. In casing, the cavity of the shape of a 
cylindrical shape of the symmetry of revolution centering on the direction of X-Y is formed. In this 
cavity, the axis of rotation 8 of the direction of X-Y is arranged. This axis of rotation 8 is supported so 
that it can rotate by the casing lid sections 4 and 6 through bearing, and the edge by the side of the 
direction of X has extended out of casing. This axis of rotation 8 has spline 8A in the portion in casing. 
In addition, in the following explanation, unless shaft orientations, the direction of a path, and a hoop 
direction have directions especially, all shall point out the direction about the axis of rotation 8. 
[0020] In the above-mentioned casing cavity, the cylinder block 10 of an annulus ring configuration is 
arranged. This cylinder block 10 has spline 8A of the above-mentioned axis of rotation 8, and ******** 
spline hole 10A in the center section. Seven cylinders 12 are formed in the cylinder block 10 in parallel 
along the direction of the center of rotation of the axis of rotation 8. These cylinders are equally 
arranged about the hoop direction of the axis of rotation 8. Opening of these cylinders 12 is carried out 
in the end face by the side of the direction of X of a cylinder block 10, respectively, moreover - the end 
face by the side of the direction of Y of a cylinder block 10 - each cylinder 12 and free passage **** 
fluid circulation - the hole 14 is formed The piston 16 is held in each cylinder 12. Each piston 16 is 
energized in the direction of X by the compression spring 18 held in the cylinder 12. The spherical- 
surface seat is formed in the end face by the side of the direction of X of a piston 16, and it holds in this 
spherical-surface seat so that sliding rotation of sphere 20 may be possible. Penetration formation of the 
fluid circulation stoma 22 of shaft orientations is carried out through the pars basilaris ossis occipitalis 
of the above-mentioned spherical-surface seat at the piston 16. 

[0021] The casing lid section 6 also has a function as a valve means. Namely, the portion by the side of 
the direction of X of the casing lid section 6 is formed as valve Itabe material 26. The field by the side of 
the direction of X of this valve Itabe material 26 is made into the sliding contact surface with the end 
face by the side of the direction of Y of a cylinder block 10. here - the above-mentioned fluid 
circulation the fluid inhalation opening 28 and the fluid regurgitation opening 30 which were formed 
in the hoop direction in the shape of a slot over about a semicircle in the direction position of a path 
corresponding to a hole 14, respectively are prepared These fluid inhalation opening 28 and the fluid 
regurgitation opening 30 form the fluid inhalation path and the fluid regurgitation path. The fluid suction 
pipe 32 and the fluid discharge tube 34 are combined with the casing lid section 6, and these fluid 
suction pipe 32 and the fluid discharge tube 34 are open for free passage with the above-mentioned fluid 
inhalation opening 28 and the fluid regurgitation opening 30, respectively, therefore - if a cylinder 
block 10 rotates around the axis of rotation 8 - each cylinder 12 and free passage **** fluid circulation 
- a hole 14 runs by maintaining a free passage state by turns one by one to the above-mentioned fluid 
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inhalation opening 28 and the fluid regurgitation opening 30 In the direction position of a path 
equivalent to the above-mentioned fluid inhalation opening 28 and the fluid regurgitation opening 30, 
pinholes 36 and 38 are formed among these openings, and the distribution channel currently formed in 
these pinholes by standing in a row is prolonged to the bearing section for support of the axis of rotation 
8. 

[0022] In the casing cavity, the strange cam plate (cam member) 42 with the good degree of angle of 
inclination is arranged. This cam plate 42 is supported so that it can rotate by the axis of rotation 8 
through bearing. The field by the side of the direction of Y is set to cam side 42A, and, as for the cam 
plate 42, the worm gearing 44 is formed in the peripheral face more than over the semicircle at the hoop 
direction. This worm gearing has geared with the worm 46, and this worm is attached in the rotation 
operating member 48 inserted by penetrating the casing fuselage section 2 from the outside of casing. 
This rotation operating member 48 can rotate a cam plate 42 around the axis of rotation 8 by being 
supported so that it can rotate to the casing fuselage section 2, therefore rotating it. 
[0023] in addition, the sphere held in the spherical-surface seat of the piston 22 energized by above- 
mentioned swash-plate-cam side 42A in the direction of X by the above-mentioned compression spring 
18-20 rolls and it is made to contact so that it may be possible 

[0024] In the axis of rotation 8 and a cylinder block 10, the clockwise rotation in drawing 4 carries out 
drive rotation (however, the cylinder block 10 has not appeared in drawing 4 ). Ml each cylinder 12 is 
indicated to be in drawing 4 when it is in hoop-direction angle within the limits, a piston 16 and sphere 
20 push in the direction of X according to the extension force of the coil spring 18 in a cylinder 12 - 
having - a sphere - a piston 16 and sphere 20 move in the direction of X, maintaining the contact state 
of 20 and swash-plate-cam side 42A and one of the cylinders 12 - fluid circulation - while it is open for 
free passage with the fluid inhalation opening 28 through a hole 14, a fluid (for example, oil) is inhaled 
into a cylinder 12 through the fluid inhalation opening 28 from the fluid suction pipe 32 (namely, when 
it is in angle within the limits of Nl shown in drawing 4 ) M2 [ moreover, ] each cylinder 12 is indicated 
to be in drawing 4 the time of being in hoop-direction angle within the limits - a sphere - while 
maintaining the contact state of 20 and swash-plate-cam side 42A - swash-plate-cam side 42A - a 
sphere - 20 and a piston 16 resist the extension force of the coil spring 18 in a cylinder 12, are pushed in 
the direction of Y, and move and one of the cylinders 12 - fluid circulation - while it is open for free 
passage with the fluid regurgitation opening 30 through a hole 14, a fluid is breathed out through the 
fluid regurgitation opening 30 to the fluid discharge tube 34 (namely, when it is in angle within the 
limits of N2 shown in drawing 4 ) Suppose that it is the time of a cam plate 42 being in such a hoop- 
direction angle-of-rotation position hoop-direction angle-of-rotation =0 degree of a cam plate 42. 
[0025] That is, it is Ml bordering on m. In a side, a fluid is inhaled from the fluid inhalation opening 28 
to a cylinder 12, and it is M2. In a side, a fluid is breathed out from a cylinder 12 to the fluid **** 
opening 30. This m is made the dead point boundary angular position. 

[0026] Drawing 5 is explanatory drawing showing the change of pump operation at the time of changing 
the hoop-direction angle of rotation theta of a cam plate 42. Drawing 5 (a) is drawing showing how to 
take the hoop-direction angle of rotation theta of a cam plate 42, and makes the angle at the time of 
making it rotate to the circumference of the half clock in drawin g 3 the hoop-direction angle of rotation 
theta by operation using the rotation operating member 48 from the state of the 0 degree of the above- 
mentioned hoop-direction angle of rotation. The distance between swash-plate-cam side 42A in the 
hoop-direction angular position of a cylinder 12 changes gradually with the increase in the hoop- 
direction angle of rotation theta. For this reason, the above-mentioned dead point boundary angular 
position m becomes a clockwise rotation in drawing 4 with the position of which angle theta rotation 
was done. 

[0027] For example, when fluid **** is made from a cylinder 12 when an angle theta is 45 degrees, the 
dead point boundary angular position becomes like m', therefore each cylinder 12 is in the position of 
the direction of a counterclockwise rotation from m' in drawing 4 to the fluid inhalation opening 28, and 
each cylinder 12 is in the position of the direction of a clockwise rotation in drawing 4 from m\ fluid 
inhalation is made to a cylinder 12. Therefore, the fluid of the amount equivalent to the difference of the 



http://www4.ipdl.ipo.go.ip/cgi-bin/tran_web_cgi_ejje 



11/10/2003 



Page 3 of 5 - 



amount of fluid inhalation from the fluid inhalation opening 28 to a cylinder 12 and the fluid discharge 
quantity from the cylinder 12 to the fluid inhalation opening 28 will be inhaled from the fluid suction 
pipe 32 to the fluid inhalation opening 28. When similarly fluid inhalation is made to a cylinder 12 when 
each cylinder 12 is in the position of the direction of a counterclockwise rotation from m' in drawing 4 to 
the fluid **** opening 30, and each cylinder 12 is in the position of the direction of a clockwise rotation 
in drawing 4 from m\ fluid **** is made from a cylinder 12. Therefore, the fluid of the amount 
equivalent to the difference of the fluid discharge quantity from the cylinder 12 to the fluid **** 
opening 30 and the amount of fluid inhalation from the fluid **** opening 30 to a cylinder 12 will be 
breathed out from the fluid discharge tube 34 to the fluid **** opening 30. 

[0028] Since the amount of fluid inhalation from the fluid inhalation opening 28 to a cylinder 12 and the 
fluid discharge quantity from the cylinder 12 to the fluid inhalation opening 28 become equal in this way 
when an angle theta is 90 degrees, the fluid inflow to the fluid inhalation opening 28 from the fluid 
suction pipe 32 is lost. Since the amount of fluid inhalation from the fluid regurgitation opening 30 to a 
cylinder 12 and the fluid discharge quantity from the cylinder 12 to the fluid regurgitation opening 30 
become equal, the fluid regurgitation from the fluid regurgitation opening 30 to the fluid discharge tube 
34 is also lost. 

[0029] An operation with the fluid suction pipe 32 and the fluid discharge tube 34 reverses [ an angle 
theta ] before 180 degrees exceeding 90 degrees, a fluid is breathed out to the fluid suction pipe 32, and 
a fluid is inhaled from the fluid discharge tube 34. 

[0030] Drawing 5 (b) shows the outline of the relation between an angle theta and the amount of fluid 
circulation. Curve CI The amount of fluid inhalation from the fluid suction pipe 32 is shown (+ shows 
inhalation and - shows the regurgitation), and it is a curve C2. The fluid discharge quantity to the fluid 
discharge tube 34 is shown (- shows the regurgitation and + shows an inflow). 

[0031] In addition, by explanation of the more than related with drawing 5 , infinitely, a near number of 
cylinders 12 made the model in the hoop direction per gestalt of the limit infinitely arranged at the small 
interval, and explained to it. 

[0032] In this example, since a fluid is supplied into a spherical-surface seat through the circulation 
stoma 22, the lubrication action between sphere 20 is performed good as this spherical-surface seat. 
Moreover, the hoop-direction angle range in which each cylinder 12 stops opening any of the fluid 
inhalation opening 28 and the fluid regurgitation opening 30 for free passage existed, and although there 
is discontinuous fear of operation by the fluid regurgitation from a cylinder 12 being blocked especially 
in these angle ranges, the discharge-flow object from a cylinder 12 is received in above-mentioned angle 
within the limits by forming pinholes 36 and 38 in the above-mentioned example. Thereby, the 
lubrication of bearing is also realizable while being able to make pump operation perform continuously 
and smoothly. 

[0033] As mentioned above, in this example, to the axis of rotation 8 of a cylinder block's 10 rotation 
sake, it can attach so that rotation and rotation of a cam plate 42 may be possible, and the amount of 
fluid circulation (discharge quantity) can be controlled by setting up suitably the surrounding hoop- 
direction rotation position of the axis of rotation 8 of this cam plate easily and correctly. Especially, in 
this example, since the change of the amount of circulation to an angle of rotation theta is small in 
theta= 0-degree near, there is the special feature that the amount of circulation is precisely [ smoothly 
and ] controllable near the amount of the maximum circulation. Moreover, in this example, since the 
cam plate 42 is attached in the axis of rotation 8 possible [ rotation ], it is not necessary to establish a 
special rotation shaft, and there are few necessary members, it ends, a mechanism is easy, and a 
miniaturization is easy. 

[0034] moreover — above — this example — setting — between each piston 16 and swash-plate-cam side 
42A - a sphere, since 20 is arranged Even if the direction of the force which sphere 20 receives from 
cam side 42A differs from the direction of a cylinder 12 and a piston 16 strictly Since only the force of 
the direction of a cylinder 12 and a piston 16 is applied to the piston 16 which is carrying out field 
contact with the cylinder 12 from sphere 20 As for this thing, a parenchyma top does not have a lateral 
pressure to a cylinder 12 as the length of a piston 16 is short. Therefore, that it is hard to generate the 
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fluid leakage by which wear of a cylinder and a piston passes along between a cylinder-piston few, 
pump efficiency is maintained highly, and has little oscillating generating, and the operation effect that it 
can moreover miniaturize is acquired. 

[0035] Drawing 6 and drawing 7 are the decomposition perspective diagrams showing the 2nd example 
of the cam plate type axial piston pump by this invention, and drawing 8 , drawing 9 , and drawing 10 
are the cross sections of the assembly state. In these drawings, the same sign is given to the member 
which has the same function also in above-mentioned drawing 1 - drawing 5 . In addition, drawing 7 
constitutes a part of drawing 6 (P-Q portion). 

[0036] In this example, it sets in a casing cavity, and is the 1st pump section SI by the side of the 
direction of X. The 2nd pump section S2 by the side of the direction of Y Two functional divisions are 
arranged. The 1st pump section SI It has the same composition as the functional division of the 1st 
example of the above. Moreover, the 2nd pump section S2 The point that the cam plate is being fixed to 
casing is removed, and it is the 1st pump section SI. It has the same composition, namely, the 2nd pump 
section S2 the cylinder block 1 1 which can be set, spline hole 11 A, a cylinder 13, and fluid circulation — 
a hole 15, a piston 17, a compression spring 19, and a sphere — 21, a cam plate 43, and cam side 43A — 
respectively - the 1st pump section SI the cylinder block 10 which can be set, spline hole 10A, a 
cylinder 12, and fluid circulation - a hole 14, a piston 16, a compression spring 18, and a However, the 
2nd pump section S2 The cam plate 43 is being fixed to the casing lid section 6. 
[0037] And the 1st pump section SI The 2nd pump section S2 The valve Itabe material 27 currently 
shared in the two pump sections is fixed and arranged to the casing fuselage section 2 at the boundary 
section, this ports plate - let the field by the side of the direction of X of a member 27, and the field by 
the side of the direction of Y be an end face by the side of the direction of Y of a cylinder block 10, and 
the sliding contact surface with the end face by the side of the direction of X of a cylinder block 11, 
respectively - having - **** — here - the above-mentioned fluid circulation -- the fluid inhalation 
opening 28 and the fluid regurgitation opening 30 which were formed in the hoop direction in the shape 
of a slot over about a semicircle in the direction position of a path corresponding to These fluid 
inhalation opening 28 and the fluid regurgitation opening 30 are penetrated in the XY direction. And the 
casing fuselage section 2 and the valve Itabe material 27 are penetrated in the AB direction, and the fluid 
suction pipe 32 and the fluid discharge tube 34 are connected to these inhalation opening and 
regurgitation opening, respectively. In the direction position of a path equivalent to the above-mentioned 
fluid inhalation opening 28 and the fluid regurgitation opening 30, pinholes 36 and 38 are formed among 
these openings, and the distribution channel currently formed in these pinholes by standing in a row is 
prolonged to opening of the penetration **** XY direction of the axis of rotation 8. 
[0038] The axis of rotation 8 is the 1st pump section SI. The 2nd pump section S2 It is used in common, 
and the above-mentioned cylinder blocks 10 and 11 are attached in the axis of rotation 8 so that the 
cylinders 12 and 13 of five each which was formed in cylinder blocks 10 and 1 1 may be located 
corresponding to the XY direction. Therefore, the corresponding cylinders 12 and 13 are simultaneously 
open for free passage with the fluid inhalation opening 28 and the fluid **** opening 30 with rotation of 
the axis of rotation 8. 

[0039] The 1st pump section SI As how to take the hoop-direction angle of rotation theta of a cam plate 
42, it is the 2nd pump section S2 as cam side 42A is shown in drawing 8 . When the time of being in 
cam side 43A of the fixed cam plate 43 and symmetrical arrangement is made into 0 degree, the relation 
between change of the hoop-direction angle of rotation theta and change of pump operation comes to be 
shown in drawing 1 1 . Curve CI The amount of fluid inhalation from the fluid suction pipe 32 is shown 
(+ shows inhalation and - shows ****), and it is a curve C2. The fluid discharge quantity to the fluid 
discharge tube 34 is shown (- shows **** and + shows an inflow). When an angle theta becomes 180 
degrees, it is the 1st pump section SI. Swash-plate-cam side 42A and the 2nd pump section S2 Even if 
an interval with swash-plate-cam side 43A becomes fixed in all hoop-direction angles, therefore the axis 
of rotation 8 and a cylinder block rotate Since the interval of the corresponding pistons 16 and 17 will 
not change, fluid **** to the fluid inhalation and the fluid **** opening 30 from cylinders 12 and 13 
from the fluid inhalation opening 28 to cylinders 12 and 13 is lost. The fluid inflow to the fluid 
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inhalation opening 28 from the fluid suction pipe 32 and fluid **** from the fluid **** opening 30 to 
the fluid discharge tube 34 are lost. 

[0040] In addition, by drawing 11 , infinitely, a near number of cylinders 12 made the model in the hoop 
direction per form of the limit infinitely arranged at the small interval, and explained to it. 
[0041] Also in this example, the same operation effect as the 1st example of the above is attained. A 
fluid can be inhaled from the fluid suction pipe 32, and a fluid can be made to breathe out from the fluid 
discharge tube 34 in this example in the range whose angle theta is 0 degree - 180 degrees. Moreover, in 
the case of this example, the flow rate of the double precision of the 1st example of the above is 
obtained. In addition, it sets in the example of **** 2 and is the above-mentioned 2nd pump section S2. 
It is the 1st pump section SI about a cam plate 43. It can also consider as what can rotate like a cam 
plate 42. 

[0042] Drawing 12 and drawing 13 are the decomposition perspective diagrams showing the 3rd 
example of the cam plate type axial piston pump by this invention, and drawing 14 and drawing 15 are 
the cross sections of the assembly state. In these drawings, the same sign is given to the same member 
also in above-mentioned drawing 1 - drawing 1 1 . In addition, drawing 13 constitutes a part of drawing 
12 (P-Q portion). ~ * 

[0043] In this example, the valve Itabe material 27 used in the 2nd example of the above is removed, 
and the common unification of the compression spring in the cylinder corresponding to [ in this cylinder 
block ] two cylinder block rows and this cylinder is carried out instead of. That is, the 1st and 2nd 
pistons 16 and 17 were held in each one cylinder 12 of a cylinder block 10, and one compression spring 
18 is arranged to the field in a cylinder between the pistons which these-correspond. and the shaft- 
orientations position corresponding to [ form in the inside of the casing fuselage section 2 the fluid 
inhalation slot 29 and fluid ****** 31 as a substitute of fluid inhalation opening used in the 2nd 
example of the above, and fluid **** opening over about a semicircle at a hoop direction, respectively, 
and ] these - setting - a cylinder block 10 - the 1st of each cylinder and the 2nd piston 16, the field 
between 17, and free passage **** fluid circulation - the hole 15 is formed And the casing fuselage 
section 2 is penetrated to the above-mentioned fluid inhalation slot 29 and fluid ****** 31, and the fluid 
suction pipe 32 and the fluid discharge tube 34 are connected to them, respectively. 
[0044] Also in this example, the same operation effect as the 2nd example of the above is attained. 
Furthermore, at this example, since a ports-plate member is omitted and the valve means is formed in 
the casing fuselage section 2, there are few part mark. 

[0045] As mentioned above, although the example of the piston pump which carries out drive rotation of 
the axis of rotation 8, inhales a fluid from the fluid suction pipe 32, and carries out the regurgitation of 
the fluid from the fluid discharge tube 34 was explained, the piston motor made to rotate the axis of 
rotation 8 as an output shaft can be constituted by removing the energization means slack compression 
spring for the piston energization in these piston pumps, and introducing a high-pressure fluid from 
either the fluid suction pipe 32 or the fluid discharge tubes 34, and discharging a fluid from another side. 
In such a piston motor, the same operation effect as what transposed the control of flow in the operation 
effect explained per each example of the above-mentioned piston pump to revolving speed control is 
acquired. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram showing the 1st example of the cam plate type 
axial piston pump by this invention. 

[Drawing 21 It is the cross section of the assembly state of the 1st example of the cam plate type axial 
piston pump by this invention. 

[Drawing 3] It is the cross section of the assembly state of the 1st example of the cam plate type axial 
piston pump by this invention. 

[Drawing 4] It is the cross section of the assembly state of the 1st example of the cam plate type axial 
piston pump by this invention. 

[Drawing 5] It is explanatory drawing showing change of pump operation at the time of changing hoop- 
direction angle of rotation of a cam plate in the 1st example of the cam plate type axial piston pump by 
this invention. 

[Drawing 6] It is the decomposition perspective diagram showing the 2nd example of the cam plate type 
axial piston pump by this invention. 

[Drawing 7] It is the decomposition perspective diagram showing the 2nd example of the cam plate type 
axial piston pump by this invention. 

[Drawing 8] It is the cross section of the assembly state of the 2nd example of the cam plate type axial 
piston pump by this invention. 

[Drawing 9] It is the cross section of the assembly state of the 2nd example of the cam plate type axial 
piston pump by this invention. 

[Drawing 101 It is the cross section of the assembly state of the 2nd example of the cam plate type axial 
piston pump by this invention. 

[Drawing 111 It is explanatory drawing showing change of pump operation at the time of changing 
hoop-direction angle of rotation of a cam plate in the 2nd example of the cam plate type axial piston 
pump by this invention. 

[Drawing 121 It is the decomposition perspective diagram showing the 3rd example of the cam plate 
type axial piston pump by this invention. 

[Drawing 131 It is the decomposition perspective diagram showing the 3rd example of the cam plate 
type axial piston pump by this invention. 

[Drawing 141 It is the cross section of the assembly state of the 3rd example of the cam plate type axial 
piston pump by this invention. 

[Drawing 151 It is the cross section of the assembly state of the 3rd example of the cam plate type axial 

piston pump by this invention. 

[Description of Notations] 

2 Casing Fuselage Section 

4 Six Casing lid section 

8 Axis of Rotation 

8A Spline 
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10 11 Cylinder block 
10A, 11A Spline hole 
12 13 Cylinder 

14 15 Fluid style through-hole 
16 17 Piston 

18 19 Compression spring 
20 21 Sphere 

22 Fluid Circulation Stoma 
26 27 Valve Itabe material 

28 Fluid Inhalation Opening 

29 Fluid Inhalation Slot 

30 Fluid Regurgitation Opening 

31 Fluid Regurgitation Slot 

32 Fluid Suction Pipe 
34 Fluid Discharge Tube 
42 43 Cam plate 

42A, 43A Swash-plate-cam side 
44 Worm Gearing 
46 Worm 

48 Rotation Operating Member 

51 The 1st pump section 

52 The 2nd pump section 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 51 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 11] 
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fDrawing 121 
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|S)£|S)t^TB^g^^^rfcy, ffifE^ex hv^sfiiB^tR 

fISfi : &-> U >^*<I9IBffi «B<)lH£lz^ LSfrfB5S<*?5Aji 

(*?RA«KaUt3£i*M:aJSK*<BBBSF*tTfcy. flMEtt 
fi(*llffIEffi*tWlHlKOlHHE«f iD©H y T*fIIS#^©l-« 
LfflStWlc@«|priSB'Ef«l=5l#lt&*i.T*jy. UtM&O) 

[0 0 10] *SEMfl>-®»l=J:*ttf. Mfeffl^WIUtE 
©EllE+>C>lcjttofclllEtt£*L. »@lE«ll*ffiFlE#¥ 

fey, ItE^'JVf^n v^tt«HBEHSIil=*«it6*i 



(4) 



»#IM¥8-2 5 4 1 7 7 



Tsy. nefl«ttmteBi£MicML«»niaiiiiRrffiJ: 

«TE**>y >yrticE«**tfcEEI8/^Tf fc«o 
[0011] **I»I-J:*ttf* jLfB@#j£3i/£-f 
itOtLT. «1#>:7»4:»2#:^fl|lfc**L v 

vU>y?P ?9ftl=tiUkG>i' 'J £4vt te 

ttrfcy. «E*>y>y^p^^i=»L»»Mi=nns-fr 

Lftbti^SM^SSSl, 1»BIMR<0*ABI* 
fflE^WMIUteOISlrffirE^^U >^lc»j£-r^,Si5^<t 
IS v 'J >y t a)m©E»3&<tti/ U >ya>ttS(Pl^BI L£ 

<b-r 4«ic»rt**tT as y . mEttfto)^ y i*«rE 

v'J ^^WIct5L^TWrE«»WlHJI£a)IlllK*'D 

<7)^Hlcfca^TlS0fc^'j>(D^fS3^|fill^ri^S^4^rfc 

y. SJlB&tfX K>*»Ett«©*ABB<D*'vfctf»r 
lKrE«l#>^»&l/*2 7K>^» 
0>WEffl«»lHie<Dls!tE+'(>l*^SkLTfey. 1£B$e* 

*EIeMi£*U uirEfti 7K>^»a)#*aRtf«lE* 
ft 2 7K>^gPO*i> y >4T^«rEffi» WEHeIcB LffiE 

y. ttEmi7K>7«a)M«[Aomem2 7K>7«0!)« 

fttt&lflTOEft 2 :J»a>»«lcStf LtittlMEWflrt: 

»c*«it6*iTtey. utrEfti #>^»©->y>y^ 

□ * & l/TOBft 27K>^»0)->y>5r^P^^ liffiE 
Islln»lc®i#ltt)tir*>y. ttB4ittMBfEa>B1S4"£> 
<DJ^ y -emE#*»lc» L***W(=H»W««i:«l=»# 
lt6*ifc«ttl*»EHl£l*l=»L«»MH»p[llBi: £ft 

[0 0 12] **Wa>-JB«lc«fc#Ui* WEtt»^«l* 

[0 0 1 3] MIC **WI:i«*:*ltf. ±IBgW$afS"T 
^)tCO<tLT. y'J>^?P'^l*!!:aa(Dv'JVW 

»*4*irfey, Hi/y^y^tti-fttortairttfti 

tfx h>&tfft2 tfx hl/3Bi<JR***iTfiy. SUSBy'J 
^VJnvOKzM L*§^ftlcB$E^L#>£>4x&ft 1 
^iKft 2 ^«7b<mlie > 'J >y<0$4^|Slfc|8 LWEi/ »J > 

y^p^^(oiB«i3E«s*LTfcy. mE«i»*atf 

m2^«CD^A®iilN^tLt,mIIBffi«^lHl$E(7)BlCHuIB 



y. »Ea«ta)->y>yi*iWE*>y >^^p^^^i^fc 

it?a>^ia*iRiL^TE«aFtiTfey. MEfti exh>& 
i/S2e7 h^ft^tL-rwuEft 1 *Mfi<D*ABAiM 

Eft2*acD*Affi<D^tft»-r4f***«S*L. 
«»3b<»***irfcy. MEftv y 0>fBEft i ex 

h v <t m 2 ex h > t a>na>flMi*ittB vu^q-v 
^i=»«s*ifca#aan*^LTmE«»»BiBi=iB 
lweskor A«»a w aottuutt t mem* l 

tttfcy. «rEfti»«&i/ft2»«a>5%a)^J8:<i: 

*-*l*WE*»MHISa)EHE4»iba>JB l J T?lHrB#*« 

ic»L«»tti=H»RnK<P«i=»#it6*trj3y. 

[0 0 14] **fflO)-ffi«fCj:*ltf. BtriBffl*rwieje 
a)EH£+Olc»ofcIsHi»SWL. KB»5l*l*l«rE#¥- 
S&tf lWE* 1 ftfi&tf ft 2 »fifz» L«»EHkpT«8«: 

«ic»fti+6+LTtey. «rE->y vy^p^^iiWrEia 

W*l=«tfttt6*iTJsy. TOE«»MEte©Ets*i(>a> 

ji y TtaiB#¥air^ L«»»i=:att Rr«a»i=tt(* it 
t>*Lfc»«ii«rEliilK»hic» Lm^^m^mt <**xr 
L^4o *«W0)-«ii=J:*itf. TWEWft^KlilKrE* 
v'J >jrni=j3l^TMEmi tfX h><fcft2 tfX h><t 
(DMlzE«*tLfcE»/<*"efc«c 
[OOI 5] Ja±<0««:*«BWa)-ffi«lCcl:titf. WE 

B»»ff*iBi*«Ei»*a)n«»f=»j«*nfc^*— a 

WO)-ffl«lCcfctH<. WEfctfX h><hB>rfB$4ffi(D^A 

b t (DffiizizztLib ic^r lie*< y xi*ffl»BiEPrffifc5* 

[0 0 16] Ml=. *«Wlc«k*il<. ±fBSW^^fi£-r 
-5ta)<tLT, HilfB<D^^*4t5xet 0 X 

[0 0 17] 

[0 0 18] Hi l**«BWlc<k4»«SCex h>?K>^ 

a>ftia>*««*«^-»«««B-c*y. H2. i3s 

[00 19] Cttt>OIHI^fc^T, 2l4^r— 

asT-fey. 4. 6i*^r— »^*i*»rfty. c*l&i* 

*^Hz«fcytt***t-#Mb**tT. ^r-i/>^S«fiE 
LTLn^o at— 5/>yrtiri*X- Y^lRlt***: LfcB 



(5) 



8-254 1 77 



(4x-Y^(DIaHEtt83b<EBStfCl^-6o i£[H]$E$A8 
>^a>aj^icfc^xx^7>f >8 A£*rt£o /Si. ia 

[0 0 2 0] ±fE^-i/>y£^fclCl*. RJlff2#tf>:> 
V>10lt +*ffllC±EEltE**8a>^^ i 5W>8 At 

p^£ i oicii. EiiEttsoElB+'b^iPii^jftorspfT 
l:7oa)v'J>yi 2 7b<^li£^tiT^^o Ctit>i>U> 
^tt0*E$fi8<7>^^ffi]|c|iL^)^lcE^J^*tTt>^o C 
tlt>V'J>y 1 2li^*L-fttv/'J >^^P^^ 1 ocox 

^ i ocDY^iRift^Ssstcii, &y«j>yi 2taa-t± 

li. >'J>?1 2Wlci|sS^^r^^l±^=i-r;u/N*^i 

i*a#2o^ig»stEWffift«iciiKS*tLr^^o ex 

h>i 6lci*. ±SE^ffiffi(DJSSP*iioTtt*Ifi)a)SSi* 
3SEii/h?L2 2*<Si§ff2j££;h.Tl^o 

[002 1] »^«{M&6li. ##f$t 
f££t*¥-f£o BP*>. ^r- v>yS{*fflS6 0)X^lSHIO<D 

2 6<7)X^f6]ffllJ(D®fii>y >y^D^^7 1 OOY^fSjfilJ 

aa?Li 4ic»ic-r*a*iRi(i«i=i3^T-t*i-f*i«* 

2 8&l/3i[^P±tfc5^P 3 0 7^)^ISltt,ttTl^^o C*t£>3S[ 
KKAHP 2 8 At/StttttUflfln 3 0 li3£<*f»AS»& 

imih*»a«3 2 ta»qttti*3 4fcA<e***tri3 

ft±BaMMfcABHP2 8KtfSI«ttlliln3 OtitilL 

r^i)o tt^r, ->y >#:?d^ i oM5j$E$i8a>Ji 
yTHHg-rst. 2taa*43S{*3E»fl. 
i 4 3^±Eat(*»ABBP2 8ar;3((»ttaiBP3oic» 

6o ±Ea(*»ABBP2 8»i;aE(*ettllBBP3 0i:H9f 
Og^lfilttSlzfcl^T. dtL&BBPfl0mici*^3 6. 

[0022] »yffl«rtici*«#ftspij6a)»tt 

<*A»») 4 2 A<iB«**lTl*4. tt#«4 2l*'<7 



y >y«*LTBH£«i8ic«»:yBttpriiBtt*r=x»*-*i 

Tl*5o &tR42l*. Y*fi«G>ffl]rt<aAffl4 2 At* 
— A4 r -V4 4*<»Ji6$tiT^4. A^l*^* 

-A46ti^otfcy, ai**— 
^&^-*>>^aB(*«2*a«LT*SA**Lf=iaiti»^ 

«Mt4 8IZftftlt6*iri^*. BM9IMlfEfftt4 8l*» 
^-^>yH(*»2lc»LISIMprilBft«l=3E»*ttTte 
y. *oT*ti*H»*1*«CifcJ:y. *KS4 2f@ 

e«i8<DHyciHi»*-e-*-t*<-c*« 0 

[0 0 2 3] ±K«Mfi*Affi4 2 AlCli. ±fBffiSS 
=l-OU/\-*1 8fC*y X*|pHC#»*tLfctfX h>2 2 
©*MlcJRS**ifc»*2 o*ME*<y HTfilftttlc^ft 

[0 0 2 4] DliM8At;*>y >$r^n?$ 1 Oli. u 
4+MFttlsiyizJE«ilsHKi*-L*6*L4 «!L. 0 4ir|£ 
y«J >^^P^<7 1 OI«WiTl>fct*) o &y'J>yi 

£B$|Cf*. y'J>?1 2rta>3-f;U/<*1 8(D#^*fC 

y tf x h > 1 6 & 2 o a< x * n \t» £ 2 

0 i^fi* A® 4 2 A ^0)iMS^fU# LOO ex h 

>i 6&i;sr(*2 oA<x*[pj^t»Ki-r-5« fit, 1* 
■rti^o v y >y 1 2 a<3M*3Ea*i I 4 lt3S{*«r 

ABBP2 BtHLTl^B (fiP*>. Efl4l::*S*iTH 
*Ni <Z>ftJ£SGffl*l^fc£B*) Id*. MIAI3 2» 
&atf*»ABHP2 8tttLT*>y>5M 2rt^t3E(* 

4+|::*S*LTl>4M2 <DJHSlR)ftKffiHl*?l::fc4B#lr 
I*. i*{*2 0 £*Mfi*AB4 2 AtCD^IfttS^MftL 
00»**AB4 2 A|C e fcy«c{*2 OMeX h>1 6 
*<»>y>5H 2rtfl)a-r^/<*1 8(D#^^llcStLTY 

*fli::»*:fcT*»r*. f Lt, ^f*i/)>a)y | j>? 

1 2*<;Ti<*;Tia?Ll 4 ^LT3SEi*ttailBP 3 0 t aa 
LTl^&m (fill*,. S4lC^$tlTl>^)N2 COftJtffiffl 

«3 4^taf»A<ttffl**l*. ««4 2 3&<C<D«*S* 
rS3l°]|EftJt<iM[rfc^)B#^. ^«4 2CD^^lS]lEl$iftS 
= 0 a Tfciiti, 

[00 2 5] BP*,. m*«#tLT. Ml flOT?l**>y> 
^1 2^ta(»»ABBP2 8/)^e>3W**<«A*4t. M2 

«yr*i*vy>yi 2^6ss<*ttBBBP 3 6^t3E{**<et 

[0 0 2 6] SI5(*. «MS 4 2C0^^f6][HlfEftJS^ 

§0 ^5 (a) it ^«4 2<0j§;&rpiisi*Eftffiea>3&y 

^S^-TH-Cfcy. ±IBil^ffi)le]$EftJgO e otttt^ 

f+ n y 11 0 $c $ 1* tz b# <t) ft s ^ n ^ rsi 0 $e ft s 0 1 -r 



(6) 



ftm¥-8-2 5 4 1 7 7 



[0 0 2 7] 05*1*. ftge*><4 5 0 <D*^I=I*. 5EiS 
«JMI*tt1I*W ©fciztty. ttoT3Sf*iRABlP2 
8[:SLTI*&vU>?1 2A<m' £ "J B 4 4>-CJ5B#fl- 

iay*iPi(Di4«fcfc-&ftrci4i/ij 2^e>3SE<*ttHi 
^=te**tE.o^v»j >y 1 2*w «fcyH4*tf^tna 
y»|pia>tt«icfc4ft(ztt*>y >$ri 2^£3S{*ira*< 

&S*l*o ftot, 3tt*«A«3 2fr&9EtMKABHn2 
8^14. SSEttOJfcABflP 2 8^bv'J 2^CD3£i*Q& 
Alt^Uvyi 2Ax&SIE»BRABBP2 8^a>aE»«:U 

h«ic. sEftetasBBP 3 oizatLT tt«i/ y>yi 2*< 

m' «fcyH4+r*SKStlsiy^lRl<Dii«irfe^Slc|*i/ 

2^<tai*qRA*<^^*iS.o^v'j>^i 2*< 
m' ck y H 4 *-e»ttp y *fla><a«icfc*ftizi**/ y 

>sm 2^&a«:i±aj3b<«:**i*o 8ox, awfretas* 

3 4j&*'&a[{*DiajBBP3 O^it. ->'J>#1 2^&a<* 
qttil^P 3 0^(D3£i*q±aifii:/lSEi*ti:a3BaP 3 O^bv 
U>yi 2-^0)ai*»A«i:a)*lc«S-rs*a)3f[(*3b< 

[0 0 2 8] Lt, ftjgfl *<9 0° <Di§^l::f*. 3E 
(*lRA§aP2 8**&'>y >y 1 2^<7)3S[i*»A«ti>y 
>4M 2^&3M*»ABBP2 8^<oai*ttHi*:i:3b<»L 
<ft^O)-eaMAf 3 2^63E(*»ABBP2 8^0)X 
(*StAI*tt<fty. Sfi#ttUJBBP3 Ofr&*>U >^ 1 2 

^©»f*»A«£->y >$m 2*^&a»ttaiun3 o^ 
a#tttti«3 4^ooai*ia:ffi4,«:< ft*o 

[0 0 2 9] ft&6tf9 0° £iS*_T 1 8 0° &T*0)m 
I*. a«IRA«3 2i:ai*ttU«3 4ta)ftffl3b<JfilE 
L. 9KKRAV3 2^£aM*rt<ttttiStu a»tta«3 
4^&3SEi**<»A*4x«o 

[0030] is (b) i*. fljsetaiftaaattDBB 
fltoWKSsK-r*©-?**. mmci i*3W*»a»-3 2 

r) . a^c2 i*af*ttB«3 4^©ai»ttffl*t**r 

(-l*ttffi*«L + l*»A*3M-) o 
[003 1] (Si. H5lria-r-6J5Jl±a)lftWT?l*. *RfBf=. 
ifilH8t0*>"J >$M 2jWB*filc*Blz/h*l*BIW^e 

[0 0 3 2] **lfi«-ei*. $!M2 2^LtSffi 
2 A<3M*» A BB P28S St <* tt tt BR P 3 0 CD I ti £ 

EHJfi«iJ-C(*/J^3 6. 3 8*»lt«Z£l::j:y±ffift 



[0 0 3 3] »±©»IC. *MMl=£ltTtt, 

V 1 O aBtsfctfXDBlgNl 8i:SLHffi4 2S 

yo«35SHI£tt«SM»36-r« = fC. S^J&oIE 

[Z % *Sttt«T?tt. 0 = 0° <Difi«fzfctvcBI£fteiC 

fetffcio *fc* *JH6«T?J*. »«4 2S1Hk»8(C 

[0 0 3 4] *fc* £Ltcotiic % **JfiC!lirj3^ri*, 

*tfX h>1 6£*»tt*i*B4 2 AtOWlC««:2 0A< 
@eM^tLTl>-g><DT*. S*{*2 0*<:*jA®4 2 Afr&Stt 

^ipJtfiUfcoTUTt* v'J^1 2i:@f|«LTt> 

*trx h>i 6icii«»2 ofr6*>u>yi 2&i;trx 

fcl*SE»±#<. tot, y»J>Wt c X h>(Dl« 
[0 0 3 5] He^tfHvtt^flBWir^ittttStex h 

>7K>^o)m2<D*tt«**-r»«««BB"c*y. ■ 

8. Oli^^lfiiLtfe^CDKTSll^&^o C 

t^^^Dll^cfcL^T. ±fBIH 1 ~B5l::fcl*5£l^*§a>« 

7(4H6(D-a (P-QS5#) *«fit-r*.t(Dtffc*o 
[0 0 3 6] *SI16«-Ctt. ^-i/>^ffi^rt^3fcL^ 

x^rs]fifl(7)mi tK>^§psi <t Y^fS]{|ij<7>m2 7K> 
^«S2 ta>2oa>«te«»3b<iB«S*i'C^* 0 »1# 
> ^gp s 1 f*±E* i ©st««o)«*E»# t m»omm 

y>y^p^^ 1 i . x^^-r>^:i ia, yu >y i 

3. 9Ett9E9?Ll5. t°Xh>17. 

9. ^1*2 1, £UE4 3^LK^)A®4 3 A (4. ^*L^ 

tt. Ki tK>^sbsi icjsit4*>y>4r^p^^ 1 o. 

X^-f>^1 OA. v'J>?1 2. a»3!EiBfl.l 4. 
tfX h>1 6. ESta-<;i//<*1 8. J*i*2 0. $4*5 4 
2&U;±li*®4 2 Alr^l^LTU^^o -EL. S2tK>^ 
SUS2 0)J»tR4 3f*^— *»y«#»6ir»LBft*ti 



(7) 



ttm¥8-2 5 4 17 7 



[0037] fit, gntf^gBsi tmz-K^?® 

#ffiSP« 2 7 S/l/^Jfittffl 2 left $ tLTlH 

■ S*tri** D C©#fi»#2 7<DX£|0]«<DH;fttf Y 

^fsiffiijosii-^ti-mvu >^^p^^ 1 ocDY^rsiaij 

(Dffim&Zf ay 5 1 1<DX;5fcfii]<D3a5®<ttf> 

a»tt«ffit stir jsy. ccicii±«BaE»aa?Li 
4. 1 5icajs-r4g^i$j{4«icj3^r**L-F*LH»fii 
rc*Hifi< ic^feoraitt(cMd4ifeX*«Alia 2 
eai;aj«ttanBP3o*<Kit6*ir^4. ^jk&sm* 

RABBD2 8»i;sH»ttBBBP3 Ottx Y^fSjIzSii L 
TL^ 0 fit, ^tL6«ABBPtttfflHPlcid: % ^— 
v>^B#S2Rlf#«ia»2 7$ AB^lSllcKilL 

r. *ft*4ia{**A*.3 2xt;sif*ttffl*3 4 3b<*iji 

S*iri^£ 0 ±ESti*ISRAIIBP2 8&r/3ti*B:aiBHP3 

0 tfz\m<D&75fai&W\z&i*T. ztibffin commit 

^3 6. 3 smmntixftv* ztit>'bKizmu^x 
»*s*trt^«aa«H»*HiEii8a)jiai4-6x v^fij 
a>BHP«srEtfri** 0 

[0038] [Hl$E$fi8limi7K>^a5Sl <tm27K>^ 

<tr#fl!S*xrfcy. ~>y >y?p^v* 10, 1 

1lC^/$S^^^-rtl5O0v'J>^1 2. 1 3*<X 

Y^fS]ic^j£Lr<iM-r^4irc. ±Ev'J >^:?p^ 

1 o. 1 i tfmm8\zmirt*Hxi^ 0 tot, 0 

$El68<7)I51$El^i: tfclV ^JET* v 'J 1 2, 13 
A<^B$lz3H*i&ABlP2 8&tf3Si*etUSHP3 0£>iii 

[0 0 3 9] mi^>^g|JSl (D^»tt4 2C0^^|S]Ie]$e 

ftfiea)fl*y#<!: it, *a®4 2 AA^sic^stir 

L>^>«lzm2^>^aJS2 0)lSfltt4 3tf>;fcA®4 3 
A<htt^tf)&iB^(-fc3BS£0 o ir-r^ib. J3;£fej[s]$E 

?mzt£%> 0 ffi^Ci li3S[{*BRA«3 2^t>(0af*»A 

ttSKt^tttue 3 4^(D;i5^p±aia^^'r (-i*p±aj£^ 

L + l*35A£^-f) o 8 0° iztz&t. mi 

7K>^gPSi A® 4 2 Atm2#^y$lS2 (O 

««*Affi4 3 A<^(Dr B 1Pil*<±r^D^^fS]ftJtlzfct^r 
-Slcfty, fitot, E$eI68^L^v'J >y^p^^*< 
EH£Lrt- *tJ£-r£fc 0 x h>l 6. I 7<&fc1fiM<Jfc<b 
L6<%^T\ 3K(*KABHP2 8^&i/U>yi 2. 
1 S^CD^teDJfcA&U^U >SM 2. 1 3*><b3S#ttai 
BBP3 o^(D3S»tttBtt«:<fty, 3SWRAW3 2fr£ 
SKtWRABBP 2 8^0)3S£i*aA&«a<*ttailHP 3 0^ 

b3S{*tttb^3 4^o3f L ^q±aiii^< np^o 
[0040] eji in*. mm\zi8.i*m<Distj 

i 2 *<H8^iRifz^|Blz/hS L^BBPHriB^J Stir t^aBR 
[0 04 1] **Jfi«Hzj3L^rt. ±IBmi(DSIJ6«yi: 



0° -180° 0>ffiHl::fcl,*r, 3M*»A»3 2^635 
ttSIRAU »{Mtai«3 4*&W**ttUJSl**C& 

r. ±tsm27K>^S2 a)^ffi4 3^mi7K>^as 

1 <D£M£4 2 < t^lr@i!)^^^tO<h-r^Zi:t,r# 
[0 0 4 2] HI 2StfHl 3li*^0^IZ^^^ffi^tf 

x h>*>^<om3©*it«t«-r»«»»H-c*y. 

^(DElfcfci^r. _LEE!i~E]i i iwfcitixhf^i^cDgU 
#ici*f^-<Dft#*M*S;h,ri^o ft* Eli 3(iEli 2 
<D-SP (P-Q9#) £1fj£-r6*<7>rfe<5>o 
[0043] **it«"cr*. ±EK2 0*it«fzfc^r 
iHi^&;Kr^fc#««Mt2 7$h§l, ft^yic. 20 

ii-(*<tLri^o in*,. ioov'j>^^P'^io 

0^v'J>?1 2W:f h>1 6, 1 

^f$iiz i oa>ffiSS=i'OU/<* i 8^i£SLri^o L 
r. ±Em2(Dl|j5S^jicfc^rmi^tirt>/r;TL<*?RA 
gapsi;3S<*R±ai^p<7)ft^y t Lta)aft»A«2 9 
ai/a*ttffl»3 1 s>r-v>^pf*ei5 2(DW®ic^ix 
-€ f *i»^fin^«5fi<rz*5fcor^fitL. c*i*ic*tj£ 
-r^t*^ipJi4Micfci^r. ->y >$r?n^* 1 oici*# 

y'J>^g1 Wl20t e XK>1 6, 1 7 MOW* 
£Ml**aEtt3£» ; Jli 5 3&<^fiKS*ir^*o f IT, 
±E3MMRA3l2 9&l/3[(*q±ai«3 1 irte. >r— » 
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